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(54) LIGHT-EMITTING DEVICE 

(57)Abstract: 

PURPOSE: To obtain a light-emitting device which 
prevents light from being scattered on respective faces 
by a method wherein a light-emitting element covered 
with a window member on an electronic board and a 
space by the window member for an optical element 
radiating a luminous flux from the light-emitting element 
so as to be converted into a prescribed state and by the 
optical element are filled with transparent resin. 
CONSTITUTION: A wall-shaped member H as a crylinder 
or a square tube surrounds a light-emitting diode LGT, 
and it is fixed to a printed-circuit board CB. A 
transparent board G ii; composed of a glass material or 
the like, and it is placed on the wall-shaped member H. A 
space (a light-emitting-diode space) in which the light- 
emitting diode LOT is situated by the printed-circuit 
board CB, the transparent board G and the wall-shaped 
member H is set as an airtight space. Then, transparent 
resin MO is filled into the light-emitting-diode space. 
Thereby, uneven parts on the surface of a window part 

W and uneven parts on the light-transmitting face of the transparent board G are buried with 
the transparent resin MO, and it is possible to prevent light from being scattered on respective 
faces. 
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...omitted... 

[0011] 

[Embodiments] Fig. 1 is a cross-sectional view of a main part of a first embodiment of 
the present invention. In the figure, LGT indicates a resin-mold type light-emitting 
diode, which has a light-emitting portion LGTa connected by bond wires. W indicates 
a transparent window portion (window member), which covers the lighl-emitting diode 
LGT CB indicates a printed circuit board (electronic substrate), which has circuit 
patterns CPl, CP2 formed on its surface. The circuit patterns CPl , CP2 are 
electricaily and mechanically connected to the light-emitting diode LGT, which is 
covered by the transparent window portion W provided on the printed circuit board CB, 
by cream solder or the like through bond wires and lead wires, 

[0012] H is a cylindrical or prismatic wall-shaped member, which surrounds the light- 
emitting diode LGT, and is fixed to the printed circuit board CB. G is a transparent 
substrate, which is made of a glass material, a plastic material, or the like, and is 
mounted on the wall-shaped member H, The printed circuit board CB, the transparent 
substrate G, and the wall-shaped member H form a hermetically sealed space in which 
the light-emitting diode LGT is located (light-emitting diode space), L is an optical 
element (lens) such as a spherical lens, a cylindrical lens, or a toric lens, which is 
provided on the transparent substrate G, for collecting a luminous flux from the light- 
emitting surface LGTa of the light-emitting diode LGT, and guiding the luminous flux in 
a predetermined direction. 

[0013] Note that, in the present embodiment, the lens L and the transparent substrate G 
may be integrally formed of a homogeneous material by molding or the like, 
[0014] MO is a transparent resin, which fills the light-emitting diode space. Note that 
a material, whose refractive index is substantially the same (within ilO%) as that of the 
material of the transparent window is preferably used as the transparent resin MO, 
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because the luminous flux can be eflficiently guided, 

[001 5] Tn the present embodiment, a transparent liquid or a transparent gas, which has a 
similar refractive index, may be used instead of the transparent resin MO. 
[0016] Tn the present embodiment having the above structure, the light-emitting diode 
space IS filled with the transparent resin MO, whereby concaves and con vexes of the 
surface of the window portion W, concaves and convexes of the light-transmitting 
surface of the transparent substrate G, and the like are buried by the transparent resin 
MO. Thus, the luminous flux from the light-emitting diode LOT is efficiently guided 
by the lens L in the predetermined direction, while preventing light scattering at each 
surface. 

[0017] Especially, in the present embodiment, the luminous-flux emitting surface is 
buried by the transparent resin MO which buries the concaves and convexes of the 
window portion W of the resin-mold type light-emitting diode LGT and the like, and an 
optical boundary surface is substantially the surface of the (glass) plate^shaped lens L. 
Thus, the surface accuracy is assured, and scattering of the luminous flux is effectively 
prevented. 

[0018] Figs. 2 through 4 are cross-sectional views of a main part of second through 
fourth embodiments of the present invention, respectively. In the figures, the same 
elements as those shown in Fig 1 are denoted with the same reference characters as 
those of Fig, 1 . In the second embodiment of Fig. 2^ D is a transparent plate-shaped 
optical element having a diffraction grating Da or the like at one surface, and this optical 
element is made of a glass material, a plastic material, or the like. 
[0019] Tn the present embodiment, the optical element D is fixedly bonded to the upper 
surface of a window portion W which covers a light-emitting diode LGT, by a 
transparent resin MO such as an adhesive The refractive index of the transparent resin 
MO is substantially the same as that of the material of the window portion W of the 
light-emitting element LGT. 

[0020] Thus, in the present embodiment, the adhesive transparent resin MO is 
interposed in the space between the window portion W and the optical element D to fix 
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the window portion W and the optical element D. Thus, as in the first embodiment, a 
luminous flux from the light-emitting diode LGT is efficiently guided to the optical 
element D, and is diffracted by, for example, the diffraction grating Da, while preventing 
light scattering caused by concaves and convexes of the surface of the window portion 
W, concaves and convexes of the surface of the optical element D. and the like. 
[0021] The third embodiment of Fig. 3 is different from the second embodiment of Fig, 
2 only in that a plate-shaped transparent member (e.g., an optical filter, a light dividing 
member having a half-mirror surface inside^ or the like) P, having an optical element D 
bonded thereto, is fixedly bonded to the upper surface of a window portion W which 
covers a light-emitting diode LGT, by using a transparent resin MO such as an adhesive. 
The structure of the third embodiment is otherwise the same as that of the second 
embodiment. The refractive index of the u ansparent resin MO is substantially the same 
as that of the material of the window portion W of the light-emitting element LGT, 
[0022] In the present embodiment, similar effects to those of the second embodiment 
are obtained by the above structure. 

[0023] In the fourth embodiment of Fig. 4, DL is an optical element, which is formed by 
a resin-molded transparent member having a lens portion DLa on one side, and having a 
recess for accommodating a light-emitting diode LGT on the other side. The light- 
emitting diode LGT is accommodated in the recess. The space formed by the recess, a 
window portion W, and a substrate CB is filled with a transparent resin MO. The 
refractive index of the transparent resin MO is substantially the same as that of the 
material of the window portion W of the light-emitting element LGT. 
[0024] A feature that the optical surface accuracy can be more easily obtained by a 
molding die for molding a single-piece optical element DL, as compared to a molding 
die for molding a package for resin-sealing a light-emitting element, can be used in the 
present embodiment, 

...omitted... 
[Description of the Reference Characters] 
LGT light-emitting diode 
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LGTa light-emitting element 
MO transparent resin 
L lens 

H wall-shaped member 
W window member 
CB electronic substrate 
CP 1 , CP2 circuit pattern 
D optical element 
G, P transparent substrate 



-4- 



